Introduction Soil-gas samples were collected and analyzed for helium during a 1981 evaluation of the uranium potential of an area within the Los Padres National Forest in Ventura County, California. The study area in the Transverse Ranges also included other nearby areas to provide additional information for the evaluation and interpretation of data. After an aerial radiometric survey became available, the study area was expanded in 1982 with a sample traverse along upper Sespe Creek. In 1983, a part of the upper Sespe Creek traverse was sampled again for helium; in addition, radon samples were also collected and radioactivity levels were recorded.
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Data Collection
In 1981, helium surveys were made in five areas: the Laguna and Superior Ridge area, the Ojai and Upper Ojai Valleys and Black Mountain area, part of the upper Sespe Creek area, the lower Sespe Creek area (which includes adjoining sites in the Piru Mountains north of Fillmore), and an oil seepage area ( fig.1 , areas I-V, respectively). The soil-gas helium data from 279 sites of the 1981 study are presented in Appendix 1.
The sampling procedure and analytical techniques are those described by Reimer (1976) . Soil-gas was sampled at a 0.75-meter (m) depth using a hollow steel probe equipped with a needle guide valve containing a rubber septum. The samples for helium analysis were collected in 10-cubic centimeter (cm 3) hypodermic syringes. The analytical equipment used for helium analysis consisted of a small mass spectrometer that was truck-mounted (Reimer, l976) , and capable of performing an analysis with a sensitivity of + 10 parts per billion (ppb).
The study area was expanded in 1982 to include the sampling for helium at an additional 45 sites along upper Sespe Creek ( fig. 1, area III) . These data are also presented in Appendix 1.
In 1983, soil-gas helium sampling and analysis were repeated for 24 sites in the eastern and central parts of the 1982 sample traverse along upper Sespe Creek, and radiometric measurements were made. Helium samples were collected and radiometric measurements were made at consecutive sites, and radon samples were taken at alternate sites. These data are presented in Appendix 2. Index map showing location of helium study areas (stippled pattern) within Ventura County, California. Soil-gas radon samples were collected in the same manner as the helium samples, the only difference being that 50 cm 3 of gas were collected instead of l0 cm 3 . All samples were analyzed the evening of the sampling date. Radiation from the radon soilgas samples was counted with a portable activated-phosphor alpha-sensitive scintillometer equipped with a modified inlet system to accept gas injected from a hypodermic syringe.
Surface radiation measurements of the 1983 survey were made with a portable scintillometer at each sample locality. These data are reported in counts per second (cps). The surface radiation data supplement an aerial radiometric survey that was flown during August 1981 by High Life Helicopter, Inc. (Dickinson and others, 1982) .
Data Reduction
Helium data were reduced empirically to compensate for the diurnal variation in barometric pressure that affected the concentration of helium. During the first phase of the investigation helium data were reduced by a method (referred to as method 1) that determined diurnal variation from the mean helium concentration of samples collected August 17-19, 1981 . A correction for this variation was derived by using a diurnal correction curve, which was constructed from 3-hour moving averages of the soil-gas helium concentration for samples collected during the three-day period ( fig. 2) . The three-hour moving-average control points were calculated for every half-hour time period. However, to avoid a time lag for the correction curve the averages were plotted in the middle of each three-hour time interval. All calculations were based on the total helium concentration; these data, reported in Appendix 1, were converted to a helium concentration relative to that in ambient air (5,240 ppb He).
A second phase of data reduction (referred to as method 2) followed an evaluation of meteorological data recorded by the National Weather Service at Santa Barbara, California (about 25 miles from the center of study area I). The meteorological data covered a period of time commencing before and continuing throughout the period of sample collection. This modification to method 1 was made to provide a correction that included the effects of the cyclonic/anti-cyclonic barometric pressure cycle.
Data reduction by method 2 was accomplished by first subtracting the mean totalhelium value for the 3-day period (5,277 ppb) from the mean total-helium concentration of each of the three days of sample collection. Then the helium correction from each day's diurnal correction curve was included. These diurnal helium corrections were determined by curves drawn from plots of each day's hourly mean helium concentration and interpolations were then made of the divergence of the plotted sample data from these lines that connect the hourly mean helium values. As in method 1, the helium value of ambient air was then subtracted from the reduced helium data, and the helium values relative to ambient air were reported in the appendices.
In 1982 a sampling traverse along upper Sespe Creek extended the study area. The reduced helium data from the 1982 study are presented in Appendix 1. An additional survey in 1983 was made along a segment of the traverse. Supplemental soil-gas radon and surface radiation data made at this time are included in Appendix 2. In 1983, a limited number of soil-gas samples were collected during a short period of time. This necessitated a further modification of the data reduction method, which shall be referred to as method 2a. The method 2a correction required the use of data collected under similar meteorological conditions that occurred during the 1981 survey. The helium data reduced by method 2a is also included in Appendix 2.
The effects of the different methods of data reduction upon the helium concentration of each soil-gas sample are shown in the Appendices tables. Samples having helium concentrations greater than, or less than, one standard deviation from mean value are indicated to assist the evaluation of the soil-gas data. The mean values and standard deviations for uncorrected soil-gas helium data and for data corrected by the different methods of data reduction are presented in text table 1.
Data reduction by method 1 provides a correction for the average diurnal variation of helium concentration during the three-day period of sample collection. This method sought to use the largest possible number of samples for the empirical correction by using the mean value for samples collected over three-hour periods of time (plotted at the midpoint of each time interval) to construct the correction curve. By doing this the possible effects of geologic and hydrologic differences upon the factors used to reduce the data were minimized. However, this correction for the diurnal variation in barometric pressure did not correct for the daily differences in the diurnal pressure curve resulting from the weather cycle (the cyclonic/anti-cyclonic curve).
Data reduction by method 2 did provide this additional correction for the cyclonic/anti-cyclonic pressure cycle by using a correction for the mean daily helium concentration, which was applied to the diurnal curve for each day. Although this method provides a correction for both the diurnal and cyclonic/anti-cyclonic pressure cycles, data from any site is more likely to be affected by geologic and hydrologic factors.
Data reduction by method 2a was necessitated by the limited number of samples collected and by the fact that the shorter time-period for sample collection did not permit a calculation of the mean helium concentration and diurnal curve that could enable a comparison of that day's data with data from the earlier surveys. The correction curve used for method 2a was that calculated for the August 18, 1981 data, because the meteorological conditions most closely approximated the conditions of that day.
The data collected during this study has provided insight into the influence of plate tectonics upon Quaternary uranium epigenesis in Ventura County, California. Plate 1. Map showing aerial radiometric data and the concentration of helium at soil-gas sample sites in west and central parts of Ventura County, California.
